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(57) A device (1) for moving paper sheets impreg-

nated and/or coated with polymeric resin, in particular for
floor panelling or surfacing of furniture, walls, etc., com-
prises a system (3) for feeding a series of sheets (2) in
sequence, a main motor (4) which drives the feed system,
a brake (5) to slow the speed of the sheets, and a rotating
pusher member (6) cyclically cooperating with each of
the sheets (2) to push the sheets against the brake; the
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pusher member (6) is driven by an auxiliary motor (24),
independent of the main motor (4); a control unit (27)
controls the operation of the auxiliary motor (24) and thus
in particular the speed of rotation of the pusher member
(6) on the basis of the instantaneous position and speed
of each sheet detected by a position sensor (25) and by
a speed sensor (26) both arranged upstream of the push-
er member (6).
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Description

[0001] The present invention relates to a device and
to a method for moving paper sheets impregnated and/or
coated with polymeric resin, in particular for floor panel-
ling or surfacing of furniture, walls, etc.

[0002] As is known, decorative paper sheets impreg-
nated and/or coated with polymeric resin and used to
manufacture floor panelling or surfacing of furniture,
walls, etc. are stacked in packs by specific workstations
arranged at the end of the production line and equipped
with brakes that reduce the speed at which the sheets
are fed before these are deposited on the pack being
formed.

[0003] A normal brake comprises belt-type braking
members that cooperate with the sheets and a pressure/
suction system to make the sheets adhere to the belts;
a brush mounted on a rotating cylinder presses the end
portion or tail-end of each sheet against the brake. In the
systems known in the prior art, the movement of the brush
is controlled by amechanical device connected by means
of couplings and reducers to the main motor that guar-
antees paper conveying and in particular the feeding of
the sheets.

[0004] This type of solution requires accurate initial
phasing of the system according to the size of the sheets,
so that the rotating brush always comes into contact with
the tail-end of the sheets at exactly the right moment (and
thus in the right position); errors of even a few millimetres
in the point of contact can result in malfunctions and even
cause the system to stop. The phasing positions are de-
fined before starting production and stored as a function
of each sheet size.

[0005] This type of solution is not very flexible and is
subject to malfunctions. It requires continuous adjust-
ments during the production process, also due to wear
on the control mechanics.

[0006] An object of the present invention is to provide
a device and a method for moving paper sheets impreg-
nated and/or coated with polymeric resin, in particular for
floor panelling or surfacing of furniture, walls, etc., which
overcomes the drawbacks of the prior art described
above; in particular, an object of the inventionis to provide
a device and a method that are simple, effective and re-
liable even at high machining speeds.

[0007] The present invention thus relates to a device
for moving paper sheets impregnated and/or coated with
polymeric resin, in particular for floor panelling or surfac-
ing of furniture, walls, etc., such as defined in its essential
terms in claim 1 and, in its secondary features, in the
dependent claims.

[0008] Theinvention also relates to a method for mov-
ing paper sheets impregnated and/or coated with poly-
meric resin, in particular for floor panelling or surfacing
of furniture, walls, etc., as claimed in claim 11.

[0009] The device and the method according to the
invention are simple and relatively economical and at the
same time completely efficient and reliable even at high
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machining speeds.

[0010] Further characteristics and advantages of the
present invention will become clear from the following
description of a non-limiting embodiment thereof, with
reference to the figure attached hereto which is a sche-
matic longitudinal cross-sectional view of a device for
moving paper sheets impregnated and/or coated with
polymeric resin according to the invention.

[0011] In the attached figure indicated as a whole by
number 1 is a device for moving paper sheets 2 impreg-
nated and/or coated with polymeric resin, in particular for
floor panelling or surfacing of furniture, walls, etc., coming
from a production line of a type that is known in the prior
art and is not illustrated.

[0012] The device 1 comprises a sheet feed system 3,
a main motor 4 that drives the feed system 3, a brake 5
to slow the speed of the sheets 2, and a rotating pusher
member 6 that cyclically cooperates with each of the
sheets 2 to push the sheets 2 against the brake 5.
[0013] The feed system 3 conveys a series of sheets
2, for example coming from a cutting machine (of a known
type and not illustrated), in sequence one after the other
and slightly spaced from one another and separated by
respective gaps; the sheets 2 are moved substantially
along a feeding direction D; the system 3 comprises for
examplerollers 7 to convey the sheets 2, and in particular
at least one motor-powered roller 7a, connected to the
main motor 4 by means of a transmission system 9 and
a reducer 10 (known and not described or illustrated in
detail for the sake of simplicity).

[0014] The brake 5 is arranged downstream of the roll-
ers 7 along the direction D of feeding of the sheets 2 and
comprises a plurality of movable braking members 15
and a pressure/suction system 16 to make the sheets 2
adhere to the braking members 15. In particular, the brak-
ing members 15 are substantially in the form of belts and
are provided with holes/nozzles connected to the pres-
sure/suction system 16; the braking members 15 are ar-
ranged round pulleys 17 and are moved along a closed
loop path P defined by the pulleys 17 by means of a
pulling system (of a known type and not illustrated). The
path P has a section P1 that faces the sheets 2 moving
in the direction D.

[0015] The pusher member 6 is carried by a shaft 21
that rotates about an axis R of rotation; in particular, the
pusher member 6 comprises a longitudinally elongated
brush 22 that extends substantially parallel to the axis R
and extends radially from a support 23 integrally attached
to the shaft 21; the brush 22 is arranged transversely with
respect to the sheets 2 and is substantially orthogonal to
the direction D of feeding of the sheets 2.

[0016] The pusher member 6 is driven by an auxiliary
motor 24, independent of the main motor 4.

[0017] Preferably, the auxiliary motor 24, for example
a brushless motor, directly drives the shaft 21, which is
thus directly connected to a drive shaft of the auxiliary
motor 24, without reducers.

[0018] The device 1 also comprises a position sensor
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25 and a speed sensor 26, both arranged upstream of
the pusher member 6 to detect respectively the instan-
taneous position and speed of each sheet 2; and a control
unit 27 that controls the operation of the auxiliary motor
24 and thus in particular the speed of rotation of the push-
er member 6 on the basis of position and speed signals
detected and sent to the control unit 27 by the position
sensor 25 and by the speed sensor 26.

[0019] The position sensor 25 is for instance a photo-
electric cell that detects the gap between the sheets 2
being moved along the direction D and thus determines
the position of a rear margin or tail-end 28 of each sheet 2.
[0020] The speed sensor 26 is for example mounted
on one of the rollers 7 that convey the sheets 2 (for in-
stance the motor-powered roller 7a) and detects its
speed of rotation, on the basis of which the relative speed
at which the sheets 2 are being fed in the direction D is
calculated.

[0021] The control unit 27 is connected to the sensors
25, 26 and to the auxiliary motor 24, which it controls
directly or via a servo-drive 29, for example a servo-drive
with an internal cam profile.

[0022] The operation of the device 1 in order to imple-
ment the method according to the invention, in particular
to slow the speed of the sheets 2 in the direction D of
feeding, is as follows.

[0023] The sheets 2 are conveyed in the direction D
by the feed system 3 driven by the main motor 4.
[0024] The sensors 25, 26 detect the instantaneous
position and speed of each sheet 2 that passes through
the device 1 and send signals corresponding to said pa-
rameters to the control unit 27.

[0025] The distance between the position sensor 25
and the pusher member 6, and the desired position in
which the pusher member should come into contact with
each sheet (measured for instance as the distance of the
point of contact from the tail-end 28 of the sheet 2) are
set and/or saved in the control unit 27.

[0026] On the basis of the data that are set and those
detected by the sensors 25, 26, the control unit 27 syn-
chronizes the operation of the auxiliary motor 24 and thus
the movement of the pusher member 6 with the move-
ment of the sheets 2 determined by the feed system 3.
[0027] In particular, the control unit 27 sends to the
auxiliary motor 24, possibly via the servo-drive 29, a com-
mand signal corresponding to the desired speed, calcu-
lated in such a way that the pusher member 6 strikes the
sheet 2 in the desired position, i.e. at a predetermined
distance from the rear margin or tail-end 28 of the sheet
2, on the basis of the previously set data and the signals
from the sensors 25, 26.

[0028] Inthis way, the control unit27 automatically reg-
ulates the speed of the auxiliary motor 24 according to
the instantaneous position and speed of each sheet 2,
thus ensuring that the pusher member 6 strikes each
sheet 2 in the desired position.

[0029] The control unit 27 and/or the servo-drive 29
are optionally connected to another additional sensor 30
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connected to the shaft 21 to detect the angular speed
and/or position of the shaft 21 and thus of the pusher
member 6. In this way, the control unit 27 can increase
the precision of the action of the pusher member 6, of
which the angular position and/or speed are known in
every moment.

[0030] Lastly, itis clearthat modifications and changes
may be made to the device and to the method described
and illustrated herein without departing from the scope
of the attached claims.

Claims

1. Device (1) for moving paper sheets impregnated
and/or coated with polymeric resin, in particular for
floor panelling or surfacing of furniture, walls, etc.;
the device comprising a system (3) for feeding a se-
ries of sheets (2) in sequence, a main motor (4) which
drives the feed system, a brake (5) to slow the speed
of the sheets, and a rotating pusher member (6) that
cyclically cooperates with each of the sheets (2) to
push the sheets against the brake; the device being
characterized in that the pusher member (6) is driv-
en by an auxiliary motor (24), independent of the
main motor (4); and in that the device comprises a
position sensor (25), arranged upstream of the push-
er member (6) to detect the instantaneous position
of each sheet (2); and a control unit (27) that controls
the auxiliary motor (24) and thus the speed of rotation
of the pusher member (6) on the basis of position
signals detected and sent to the control unit (27) by
the position sensor (25).

2. Device according to claim 1, characterized by also
comprising a speed sensor (26) arranged upstream
ofthe pusher member (6) to detect the instantaneous
speed of the sheets (2); the control unit (27) control-
ling the auxiliary motor (24) and thus the speed of
rotation of the pusher member (6) also on the basis
of speed signals detected and sent to the control unit
(27) by the speed sensor (26).

3. Device according to claim 1 or 2, characterized in
that the pusher member (6) is carried by a rotating
shaft (21) and the auxiliary motor (24) is directly con-
nected to the shaft (21).

4. Device according to one of the previous claims,
characterized in that the pusher member (6) com-
prises a brush (22) that extends radially from a sup-
port (23) integrally carried by a rotating shaft (21).

5. Device according to one of the previous claims,
characterized in that the auxiliary motor (24) is a

brushless motor.

6. Device according to one of the previous claims,
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characterized in that the control unit (27) compris-
esaservo-drive (29) connected to the auxiliary motor
(24).

Device according to one of the previous claims,
characterized in that the position sensor (25) is a
photoelectric cell.

Device according to one of the previous claims,
characterized in that the speed sensor (26) is
mounted on a roller (7) that conveys the sheets (2)
and detects the speed of rotation of the roller (7).

Device according to one of the previous claims,
characterized in that the brake (5) comprises belt-
type braking members (15) that cooperate with the
sheets (2), and a pressure/suction system (16) to
make the sheets (2) adhere to the braking members
(15).

Method for moving paper sheets impregnated and/or
coated with polymeric resin, in particular for floor
panelling or surfacing of furniture, walls, etc.; the
method comprising the steps of:

- feeding a series of sheets (2) in sequence by
means of a feed system (3) driven by a main
motor (4);

- pushing each sheet (2) against a brake (5) by
means of a rotating pusher member (6) that cy-
clically cooperates with the sheets (2);

- slowing the speed of the sheets (2) by means
of the brake (5);

the method being characterized in that the pusher
member (6) is driven by an auxiliary motor (24) in-
dependent of the main motor (4); and the method
comprises the steps of:

- detecting the instantaneous position of each
sheet (2) by means of a position sensor (25),
arranged upstream of the pusher member (6);
and

- controlling the operation of the auxiliary motor
(24) and thus the speed of rotation of the pusher
member (6) on the basis of position signals de-
tected by the position sensor (25).

Method according to claim 10, characterized by
comprising the step of detecting the instantaneous
speed of the sheets (2) by means of a speed sensor
(26) arranged upstream of the pusher member (6);
the operation of the auxiliary motor (24) being con-
trolled also on the basis of speed signals detected
by the speed sensor (26).

Method according to claim 11, characterized by
comprising the steps of:
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- calculating, on the basis of the instantaneous
position and speed of the sheets (2) detected
by the position sensor (25) and by the speed
sensor (26), the desired speed of rotation of the
pusher member (6) in order that the pusher
member (6) strikes the sheet (2) in a predeter-
mined position on the sheet (2); and

- sending to the auxiliary motor (24) a command
signal corresponding to the desired speed of ro-
tation of the pusher member (6).
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